What is claimed is: 


1. A fluid treatment system for placement in a flanged pipe fluid conveyance 
system, the fluid treatment system comprising: 

a flanged ductile iron pipe fitting comprising: 

(a) a first flanged opening and a second flanged opening in 
substantial alignment to define a flow axis aligned substantially 
parallel to a direction of fluid flow through the first opening 
and the second opening; and 

(b) a third flanged opening comprising a first cover element, the 
first cover element having connected thereto at least one 
radiation source assembly comprising at least one elongate 
radiation source having a longitudinal axis substantially 
transverse to the flow axis. 


2. The fluid treataient system defined in Claim 1, wherein the first cover element is 

m substantially fluid tight sealing engagement with a flange portion of the third flanged 
opening. 


3. The fluid treatment system defined in Claim 1, wherein the first cover element 
cover comprises a radiation source opening through which the radiation source may be 
removably inserted into the flanged ductile iron pipe fitting. 

4. The fluid treatment system defined in Claim 1, wherein the first cover element 

further comprises a first support for supporting a proximal end of the radiation source 
assembly. 


5. The fluid treatment system defined in Claim 4, wherein the radiation source 
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assembly is cantilevered with respect to the first support. 


6. The fluid treatment system defined in Claim 1, wherein the flanged ductile iron 
pipe fitting further comprises a fourth flanged opening in substantial alignment with the 
third flanged opening to define a cross-flow axis substantially transverse to the flow axis. 

7. The fluid treatment system defined in Claim 6, wherein the fourth flanged 
opening comprises a second cover element. 

8. The fluid treatment system defined in Claim 7, wherein the second cover element 
is in substantially fluid tight sealing engagement with a flange portion of the fourth 
flanged opening. 

9. The fluid treatment system defined in claim 7, wherein the second cover element 

further comprises a second support for supporting a distal end of the radiation source 
assembly. 

10. The fluid treatment system defined in Claim 9, wherein the second support 
comprises a receptacle for receiving the distal end of the radiation source assembly. 

11. The fluid treatment system defined in Claim 1, wherein the longitudinal axis of 
the radiation source is substantially orthogonal to the direction of the flow axis. 

12. The fluid treatment system defined in Claim 1, wherein the first cover element has 
connected thereto a plurality of radiation source assemblies. 

13. The fluid treatment system defined in Claim 1, further comprising a cleaning 
device for removing fouling materials from a surface of the radiation source assembly. 

14. The fluid treatment system defined in Claim 13, wherein the cleaning device 

comprises a cleaning sleeve in contact with an exterior surface of the radiation source 
assembly. 
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15. The fluid treatment system defined in Claim 14, wherein the cleaning sleeve 
comprises a mechanical wiper. 


16. The fluid treatment system defined in Claim 15, wherein the mechanical wiper 
comprises an 0-ring. 

17. The fluid treatment system defined in Claim 15, wherein the mechanical wiper 
comprises a mechanical brush. 

18. The fluid treatment system defined in Claim 15, wherein the mechanical wiper 
comprises a cellular material. 

19. The fluid treatment system defined in Claim 14, wherein the cleaning sleeve 
comprises a chamber for receiving a cleaning fluid. 

20. The fluid treatment system defined in Claim 1 9, wherein the chamber comprises a 
mechanical cleaning element. 

21. The fluid treatment system defined in Claim 20, wherein the mechanical cleaning 
element comprises a porous material. 

22. The fluid treatment system defined in Claim 20, wherein the mechanical cleaning 
element comprises a cellular material. 

23. The fluid treatment system defined in Claim 1 , wherein the first flanged opening 
comprises a diameter in the range of fi-om about 3 inches to about 64 inches. 

24. The fluid treatment system defined in Claim 1, wherein the second flanged 
opening comprises a diameter in the range of from about 3 inches to about 64 inches. 

25. The fluid treatment system defined in Claim 1, wherein the third flanged opening 
comprises a diameter in the range of from about 3 inches to about 64 inches. 
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26. The fluid treatment system defined in Claim 1, wherein each of the first flanged 

opemng, the second flanged opening and the third flanged opening comprises 
substantially the same diameter. 

27. The flmd treatment system defined in Claim 1, wherein; (i) the first flanged 
opening and the second flanged opening comprise substantially the same diameter, and 
(ii) the third flanged opening has a different diameter than the first flanged opening and 
the second flanged opening. 

28. The fluid treatment system defined in Claim 1, wherein the radiation soume 
comprises an ultraviolet radiation source. 

29. The fluid treatment system defined in Claim 1 , wherein the at least one radiation 

source assembly finther comprises a protective sleeve surrounding the at least one 
elongate radiation source. 

30. The fluid treatment system defined in Claim 1, wherein the first cover element 
comprises a plurality of radiation source assemblies, each radiation source assembly 
comprising at least one elongate radiation source. 

31. A method of installing a fluid treatment system in an existing piped fluid 
conveyance system, the method comprising the steps of: 

(a) extracting a section of pipe fi-om the existing piped fluid 
conveyance system to define a flanged fluid intake and a 
flanged fluid feed e; 

(b) disposing a flanged ductile iron pipe fitting between the 
flanged fluid intake and the flanged fluid feed , the flanged 
ductile iron pipe fitting comprising; 

(i) a first flanged opening and a second flanged opening in 
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substantial alignment to define a flow axis aligned 
substantially parallel to a direction of fluid flow through the 
first opening and the second opening; and 

(ii) a third flanged opening comprising a first cover element, 
the first cover element having connected thereto at least 
one radiation source assembly comprising at least one 
elongate radiation source having a longitudinal axis 
substantially transverse to the flow axis; 

(c) coimecting the first flanged opening to the flanged fluid intake 
in a substantially fluid tight manner; and 

(d) connecting the second flanged opening to the flanged fluid feed 
in a substantially fluid tight manner. 

32. The method defined in Claim 31, wherein the first cover element is in 
substantially fluid tight sealing engagement with a flange portion of the third flanged 
opening. 

33. The method defined in Claim 31, wherein the first cover element comprises a 
radiation source opening through which the radiation source may be removably inserted 
into the flanged ductile iron pipe fitting. 

34. The method defined in Claim 31, wherein the first cover element further 
comprises a first support for supporting a proximal end of the radiation source assembly. 

35. The method defined in Claim 34, wherein the radiation source assembly is 
cantilevered with respect to the first support. 

36. The method defined in Claim fluid treatment system defined in Claim 3 1 , wherein 
the flanged ductile iron pipe fitting further comprises a fourth flanged opening in 
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substantial alignment with the third flanged opening to define a cross-flow axis 
substantially transverse to the flow axis. 

37. The method defined in Claim 36, wherein the fourth flanged opening comprises a 
second cover element. 

38. The method defined in Claim 37, wherein the second cover element is in 

substantially fluid tight sealing engagement with a flange portion of the fourth flanged 
opening. 

39. The fluid treatment system defined in claim 37, wherein the second cover element 

further comprises a second support for supporting a distal end of the radiation source 
assembly. 

40. The method defined in Claim 39, wherein the second support comprises a 
receptacle for receiving the distal end of the radiation source assembly. 

41. The method defined in Claim 31, wherein the longitudinal axis of the radiation 
source is substantially orthogonal to the direction of the flow axis. 

42. The method defined in Claim 3.1, wherein the first cover element has connected 
thereto a plurality of radiation source assemblies. 

43. The method defined in Claim 31, further comprising a cleaning device for 
removing fouling materials from a surface of the radiation source assembly. 

44. The method defined in Claim 43, wherein the cleaning device comprises a 
cleaning sleeve m contact Avith an exterior surface of the radiation source assembly. 

45. The method defined in Claim 44, wherein the cleaning sleeve comprises a 
mechanical wiper. 
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46. The method defined in Claim 45, wherein the mechanical wiper comprises an O- 
ring. 

47. The method defined in Claim 45, wherein the mechanical wiper comprises a 
mechanical brush. 

48. The method defined in Claim 45, wherein the mechanical wiper comprises a 
cellular material. 

49. The method defined in Claim 44, wherein the cleaning sleeve comprises a 
chamber for receiving a cleaning fluid. 

50. The method defined in Claim 49, wherein the chamber comprises a mechanical 
cleaning element. 

51. The method defined in Claim 50, wherein the mechanical cleaning element 
comprises a porous material. 

52. The method defined in Claim 50, wherein the mechanical cleaning element 
comprises a cellular material. 

53. The method defined in Claim 31, wherein the first flanged opening comprises a 
diameter in the range of from about 3 inches to about 64 inches. 

54. The method defined in Claim 3 1 , wherein the second flanged opening comprises a 
diameter in the range of from about 3 inches to about 64 inches. 

55. The method defined in Claim 31, wherein the third flanged opening comprises a 
diameter in the range of from about 3 inches to about 64 inches. 

56. The method defined in Claim 31, wherein each of the first flanged opening, the 
second flanged opening and the third flanged opening comprises substantially the same 
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diameter. 


57. The method defined in Claim 31, wherein the radiation source comprises an 
ultraviolet radiation source. 

58. The method defined in Claim 31, wherein the at least one radiation source 
assembly further comprises a protective sleeve surrounding the at least one elongate 
radiation source. 

59. The method defined in Claim 31, wherein the first cover element comprises a 
plurality of radiation source assemblies, each radiation source assembly comprising at 
least one elongate radiation source. 

60. A fluid treatment system for placement in a flanged pipe fluid conveyance 
system, the fluid treatment system comprising: 

a flanged non-metallic pipe fitting comprising: 

(a) a first flanged opening and a second flanged opening in 
substantial alignment to define a flow axis aligned substantially 
parallel to a direction of fluid flow through the first opening 
and the second opening; and 

(b) a third flanged opening comprising a first cover element, the 
first cover element having connected thereto at least one 
radiation source assembly comprising at least one elongate 
radiation source having a longitudinal axis substantially 
transverse to the flow axis. 
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